Student cheniStry

student (2019), 1, 44-46 44

STFHGEIEEZ AWy 7 a7 Vi o DR DY A DA B S HF5E

AfF ST, i g

TIRBRIRNT AT — B 2 T310-0011 ZRIRAK T i =03, 3-10-1

(20194 H4 B =f+;201944 A 11 H =¥

Abstract

Cycloalkanes “CrHa." are typical hydrocarbon compounds, which have one or more rings of carbon atoms in their structure. The
melting point (m.p.), the representative physical properties, of cycloalkane having one ring is found to strongly depend on the
number of carbon atoms; the m.p. increases as the cycloalkane-size increases and has local minimaatn=>5,7, 9, 11 and 13. In the
present study, semi-empirical MO calculation “Winmostar” was used to calculate the stable structure of cycloalkane. It was
revealed to relate strongly the m.p. of cycloalkanes with their molecular symmetry.
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Figure 1 Size-dependence of A boiling point and e melting

point for alkanes C,Hz2.
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Figure 2 Size-dependence of (a) boiling point and (b) melting
point for cycloalkane C,,Hz..
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Results and Discussion

3l LT, BHEMNBELN It
v CsHye DIEEUEARRY = o 2 L — “AH” Dt /NE0N
B AR EREE()Boat-Chair JE& " FREIT/NES7R
AH % b HOWELZTEREE()CROWN JEDREERS A7 L
7o LR IEEIIE TURFFH TEL D, £

(a) Boat-Chair form (b) CROWN form
Figure 3 Semi-empirical optimized geometries of cyclooctane.
(@) Most stable structure “Boat-Chair form” and (b)
metastable structure “CROWN form”.
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Figure 4 Most stable and metastable structure of cycloalkanes
CuHzn (n = 4—13). The structure at n = 8 is metastable. The

hydrogen atoms are omitted.

(@) Cyclohexane

(b) Cyclononane
Figure 5 Layered structure images of cycloalkanes with odd

and even numbers of carbon atoms, (a) cyclohexane with even

number (b) cyclononane with odd number.
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Conclusions
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